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Abstract
Introduction: The importance of good oral health in children is well documented. Extensive caries 
in young children has an impact on both oral and general health, including quality of life. It is 
important to offer DGA for patients where other options are not sufficient. Preventive measures can 
in many cases be done to reduce the number of DGA needed, and behaviour shaping techniques for 
all children will in the long run be cost effective. In Tromsø DGA is performed by two 
paedodontists.
Objective: Investigate patient experiences with dental treatment under GA in Tromsø, with 
emphasis on preventive measures previous to DGA, information received and patient follow-up. If 
necessary promote suggestions for improvement.
Method and materials: Telephone interviews with the parents of ten children that had received 
DGA at UNN Tromsø. 
Conclusion: Most parents were content with overall DGA experience and found the waiting time 
from referral to treatment acceptble. In most cases, other measures had been tried before DGA. 
Some improvements could be done regarding parent information.
Introduction
In Troms county council, dental general anaesthesia (DGA) is performed at the University hospital 
of Northern Norway in Harstad and Tromsø (UNN Harstad and UNN Tromsø). Most of these have 
been performed at UNN Tromsø. Between 2005 and 2010 there were on average 30 - 40 paediatric 
DGA performed every year at UNN Tromsø. In 2009, DMFT for Troms county council was 0.6 for 
five-year-olds, 1.4 for twelve-year-olds and 5.5 for eighteen-year-olds (1). This is above the 
Norwegian average. The number of referrals to the Department of Specialist Paediatric Dentistry at 
the Public Dental Service Competence Centre of Northern Norway (in the text referred to as TkNN) 
is increasing (2). The department at TkNN was established in 2006. At UNN Tromsø, paediatric 
DGA was performed by the two paedodontists working at TkNN.
General anaesthesia (GA) is defined as: “A medically controlled state of unconsciousness 
accompanied by a loss of protective reflexes, including the inability to maintain a patent airway 
independently and respond purposefully to physical stimulation or verbal command” (3). The use of 
DGA is restricted because GA involves a small risk of complications, although it is quite safe when 
performed in a hospital.  Additionally, it involves an increased use of resources. DGA is most 
commonly used for patients with dental fear and anxiety (DFA) or behaviour management problems 
(BMP), in addition to an extensive treatment need. It is often used as a last resort for patients who 
cannot be treated in any other way, e.g. children with mental and/or physical disabilities or other 
reasons for low coping ability.
For patient with DFA and/or BMP, there is a potential of reducing the need for DGA with the use of 
behaviour shaping techniques/ behaviour shaping therapy (later referred to as behaviour shaping). 
This is done stepwise, by first explaining and then showing the child what will happen, before 
exposing them to the procedure. Behaviour shaping is most effective if done before an extensive 
treatment need occurs. Therefore, all children should receive behaviour shaping appropriate for 
their age and need of examination/treatment. In the long run, behaviour shaping of all children will 
be cost effective (4).
In patients who are unable to cope with dental treatment despite of behaviour shaping, conscious 
sedation is an option. Conscious sedation is defined as: “A medically controlled state of depressed 
consciousness that allows protective reflexes to be maintained, retains the patient`s ability to 
maintain a patent airway independent and continuously, and permits appropriate response by the 
patient to physical stimulation or verbal command, e.g., “open your mouth” (3). This is indicated in 
patients with high DFA and a need for reduction of fear induced pain, and in emergency situations 
(5). The dental indications for use of conscious sedation in children written by Norwegian 
Medicines Agency (6) state that the use of conscious sedation should be limited to children with a 
moderate treatment need. This is defined as no more than three treatment sessions. The restorative 
treatment should be uncomplicated (up to 3 surfaces per tooth), in a limited number of teeth (up to 
six teeth), and need for emergency treatment like uncomplicated extractions and trauma. Conscious 
sedation performed by dentists can be administered orally, rectally, and/or by inhalation.
The importance of good oral health in children is well documented. Extensive caries in young 
children has an impact on both oral and general health, including quality of life (7). Dental disease 
affects children´s physically, psychically, behaviourally and socially. After DGA, studies have 
shown that children with serious dental disease have an improvement in quality of life. Those with 
the greatest need showed the greatest improvement (7, 8).
Objective: To investigate the child patient parents’ experiences with dental treatment under general 
anaesthesia in Tromsø, with emphasis on received pre- and post-information, pre-operative care 
(preventive measures previous to DGA) and post-operative follow-up.
Material and methods
For this study, ten subjects were selected from the list of children that had undergone DGA at UNN 
Tromsø. The subjects were selected at two different occasions, five each time, six months apart. At 
both occasions these were the last five patients treated, whose parents agreed to participate. In the 
second batch, one patient was excluded on the basis of need for extensive prosthodontics, and two 
patients did not want to participate. The subjects consisted of 5 girls and 5 boys in the age range of 
4 to 11 years. The material contained patients treated by both dentists performing paediatric DGA at  
UNN Tromsø.
To have some background for our interviews, the authors participated at two DGA´s at UNN 
Tromsø, including pre- and postoperative information with the patients and their parents. We also 
talked to the personnel at the children’s day care unit at UNN Tromsø.
The mentor responsible for the patient selections telephoned the parents of each child. They were 
asked if they would participate in the study, involving telephone interviews, and if they allowed 
access to the dental records. This oral consent was followed by a letter with information about the 
study. A telephone interview was made with one of the parents of each child, nine mothers and one 
father. At that interview, all the parents agreed to a second telephone interview if necessary. A 
premade form including 20 questions according to tables 1 and 2 was filled in by the interviewers 
(the authors). The parent was put on speaker phone, in order for both interviewers to be able to fill 
in the form. Afterwards the two forms were compared and merged to insure that all relevant 
information was included. In addition, the parents were also asked to answer the following five 
essay questions: 
1. What do you think of as positive and negative aspects of receiving dental treatment under 
general anaesthesia?
2. What information did you receive prior to the DGA?
3. Did you feel there was any lack of information?
4. Based on your experience, do you have any suggestions for changes? 
5. Do you think your child will need DGA in the future?
After assessing the information from the first interview, we decided some explanatory questions 
were necessary. A total of two interviews were made.  The first interview was made with all ten 
participants, and the second with nine participants. We were not able to reach one of the parents for 
the second interview. The information from both interviews are listed together.
The dental records were studied with regards to measures done previous to DGA, time from referral 
to DGA, reason for referral, patient’s age and treatment received at DGA. 
As this was considered a qualitative study on a small non-random sample no statistical analyses has 
been performed.
Results 
Results from the interviews
The results of the 20 standardized questions answered by the parents are presented in tables 1 and 2.
The study revealed that six of the children had DFA, and five of these had had previous negative 
experience. Four of the children had parents or close family with DFA. One child had DFA, though, 
according to the parent, the child has no negative experience with dental treatment. The parent 
thought the DFA might have derived from an arm fracture and a change of dentist shortly after. 
Two of the parents interviewed, said their child had behaviour shaping at their regular dental clinic. 
Six children had tried conscious sedation prior to DGA. Three children did not swallow all the 
sedative liquid, and desired dose was not achieved. Two of these had tried conscious sedation two 
times, both with adverse effect. Three children accepted the liquid, but with minor or adverse effect. 
One child had been given nitrous oxide-oxygen sedation (at TkNN).
After referral, but before DGA, eight children had received behaviour shaping at TkNN. Five had 
positive effect, but two children did not cooperate for treatment despite behaviour shaping.
Eight parents were content with information received from TkNN, and seven were content with 
information received from UNN Tromsø. Nine parents were content with the overall information 
received regarding their child’s DGA. Eight parents received written information and six of these 
also received information orally. All parents reported to have received information, either orally, 
written or both. Seven parents felt well cared for during the whole process. Two of the ten did not 
feel they got enough information while waiting for, and during treatment, but both felt well cared 
for after the procedure.
Table 1. Results of the standardized questions 
Table 1
 Number of patients
Yes No Don`t know Not relevant
Patient has dental fear/
anxiety
6 2 2




experience with dental 
treatment
6 3 1
Behaviour shaping at 
regular dental clinic
2 6 1 1
Conscious sedation 6 3 1
Positive effect of conscious 
sedation




Positive effect of nitrous 
oxide-oxygen sedation
1 9
Behaviour shaping at 
TkNN
8 1 1
Positive effect of behaviour 
shaping at TkNN
5 2 2
Content with information 
received from home dentist 
regarding referral
3 3 4
Content with information 
received from TkNN 
8 2
Content with information 
received from UNN 
Tromsø
7 2 1






Received oral information 8 2
Well cared for 7 2 1
Behaviour shaping / 
Follow-up at regular dental 
clinic after DGA
7 1 2
Behaviour shaping / 
Follow-up at TkNN after 
DGA
6 4 
Table 2. Waiting time from refferal to DGA as reported by the parents.
Table 2
Waiting time According to parent According to dental 
record
Less than 3 months 2 4
3-6 months 4 3
6 - 12 months 2 2
12 - 18 months 1 1
Don’t know 1
Results from dental records
Table 3 and 4 lists information found in the dental records.
According to our interpretation of the dental records, seven of the children had received behaviour 
shaping, while 6 children had experienced conscious sedation. In all these cases, the sedative was 
given in a liquid solution. There were little or no information in the dental record regarding the 
dentist’s evaluation of the sedative effect. Six children had follow-up/ behaviour shaping at TkNN 
after DGA. Seven had this at their regular dental clinic. One had not had any follow-up.
Table 3.Reason for referral according to the dental record.
TABLE 3
Reasons for referral
Patient 1 DFA and caries requiring treatment
Patient 2 DFA and caries requiring treatment
Patient 3 Severe hypomineralization of all permanent first molars (MIH)
Patient 4 Large treatment need in young/immature patient
Patient 5 Mesiodens
Patient 6 Large treatment need in young/immature patient
Patient 7 BMP and large treatment need
Patient 8 ADHD/BMP/DFA and large treatment need
Patient 9 Mental disability
Patient 10 DFA/BMP and caries requiring treatment
Table 4.Treatment done under DGA according to the dental journal.
Table 4
Age at treatment 
(years)
Extractions Fillings Other
Patient 1 10 2 ** 1 temporary filling** 1 fissure sealant




Patient 3 10 4 ** 2 *
Patient 4 5 8 * 1 * Examination
3 fissure sealants
Patient 5 6 3 * Removed mesiodens
Patient 6 4 4 * 5 *
Patient 7 11 5 * 8 ** 5 fissure sealants
Patient 8 9 3 * Examination
4 apical radiographs
4 fissure sealants
Patient 9 5 Examination
Professional cleaning
Fluoride application
Patient 10 5 2 *
Primary tooth: *
Permanent tooth: **
Results from the essay- and explanatory questions
1a. Positive aspects of DGA: 
! DGA allows necessary treatment to be done, and all treatment could be done in one session
! Prevents progression and removes pain
! Only solution - because of DFA, extensive treatment need for a small child or mental 
disability
! Patient is lying still during treatment. Enables more thorough examination
! Patient can be helped, despite trouble with keeping their mouth open
! Patients may be less anxious before treatment, and perhaps less risk of DFA in the future
! Patient does not need to be aware of all treatment, no pain and no memory of the procedure
1b. Negative aspects of DGA:
! GA involves a risk of complications, from not waking up from GA to nausea and discomfort 
after treatment
! Difficult to administer GA to anxious patient
! The child may look at GA as a simple solution, and may choose the “easy way out” on later 
occasions as well
2. Information received:
! Only a few of the parents could remember having received written information from TkNN. 
These thought it was adequate. 
! Most parents had received written information from UNN Tromsø, and were content with 
this, although one parent thought it was inadequate
! Most parents also received oral information from personnel at TkNN/UNN Tromsø
3. Lacking information:
! Most parents were content with the information received, and felt they could ask if 
something was unclear
! One parent felt they did not get enough information on possible complications, although 
they asked directly about this
! Two parents felt they did not get enough information on what would happen after treatment, 
and what precautions were needed
! One parent complained that the treatment had taken more time than informed
! One parent said they had not been told where the treatment would be performed
! One parent said they had not been told that they would have to meet on two separate days, 
and therefore the child was fasting already at the general examination prior to GA
4. Parent suggestions for changes:
! Three parents thought the waiting time before treatment ought to have been shorter. These 
were not necessarily those who waited the longest.
! Two parents had wished for more information about what would happen before and after 
treatment, one parent especially regarding when and what the child could eat 
! One parent thought their general dentist ought to have had a lower threshold for referral – 
patient experienced dental pain previous to DGA
! One parent thought their general dentist ought to have had a higher threshold for referral, 
that the dentist was too impatient
! One parent commented that the child had not been offered sedatives before DGA
! One parent commented that their child had received sedatives before DGA. The parent 
thought this was unnecessary
! One parent thought there were too many follow-ups, especially because of great travelling 
distance
! One parent had prepared their child for treatment before the first visit, although this was just 
a check-up. The parent suggested the appointment card should state what is scheduled
5. Parents thoughts on future need of DGA:
· Many of the parents were unsure whether their child would need DGA in the future. Most of 
them did not think so. Only one parent was sure that the child would not need this under 
normal circumstances
· One parent thought the child would need DGA in the event of reparative dentistry because 
of mental disability
· Four of the parents mentioned that the probability of their child needing DGA would 
decrease with increasing age and maturity
· One parent mentioned that their child was well prepared after behaviour shaping
Discussion
Most of the parents were over all content with the information received prior to, during and after 
DGA, and felt well cared for in total. On a general basis, it seemed the waiting time was acceptable, 
and that children with great need were prioritized. Most of the patients had tried other measures 
prior to DGA.  
Previous painful experiences and perceived lack of control during dental treatment are commonly 
mentioned causes of DFA/BMP (9, 10). This tendency could also be seen in our subjects. It was 
previously believed that young children could not register pain in the same way as adults because of 
immature CNS. However, recent studies have proven this wrong and small children are at least as 
pain sensitive as adults (11). Unfortunately, this earlier misconception has led to children being 
treated without local anaesthesia. A change in knowledge regarding children and pain ought to 
reduce the prevalence of DFA/BMP among children. According to a review, this is however difficult 
to assess, and there has not been done any studies with large enough samples to draw any 
conclusions (12). Our study showed a correlation between DFA and previous negative experience, 
but we could not see correspondence between DFA/BMP among children and their parents, 
although this is a well-known association (13).
Few of the parents reported their child having received behaviour shaping at their regular dental 
clinic, although, from our interpretation of the dental record, most of them had. One child had a 
mental disability, and had done all dental examinations and treatment in relation to other treatments 
requiring GA. The plan was to start behaviour shaping at the regular dental clinic in near future. All 
children, regardless of treatment need, should have behaviour shaping to learn the procedures to be 
performed (14). No behaviour shaping gives the child less feeling of control and can predispose to 
DFA/BMP (9, 10).
All the parents reported only minor or adverse effects from the conscious sedation; the child not 
liking to lose control, being uncooperative and tense. Only three of the six dentists performing 
conscious sedation mentioned the effect in the record. Especially in cases where conscious sedation 
is unsuccessful, the dentist should state this and explain the effect. Only in one case the treatment 
planned to be performed under conscious sedation was completed, and this was with the child held 
down. One reason for unsuccessful conscious sedation could be insufficient dosage. Two of the six 
patients given conscious sedation did not fit into the recommendations from the Norwegian 
Medicines Agency (6). The recommendations state that children with a greater treatment need 
should be offered GA because of the lager physical and psychological strain. Children are a 
complex, heterogeneous group, and the treatment suited for some is not necessarily good for others. 
However, according to a cluster analysis performed by Arnrup et. al. (15), uncooperative children 
can be divided into four subcategories: Non fearful extravert outgoing, fearful extravert outgoing, 
fearful inhibited and externalizing impulsive. For conscious sedation it is the fearful patients who 
are best suited. Without having met the children, it would be hard to classify them in this manner, 
but possibly, this sedation was not suited for them. 
Only one child had had nitrous oxide-oxygen sedation (at TkNN). The parent thought the effect was 
positive, even though the planned treatment was not completed. The parent informed that this 
worked better than orally administered conscious sedation, and would have liked to try it again had 
they not received DGA. The dentist requires additional training and equipment, and nitrous oxide-
oxygen sedation is therefore not as common as other methods of conscious sedation. In 2010 there 
were only five clinics performing nitrous oxide-oxygen sedation in Troms County Council, 
including TkNN (16). Studies indicate that nitrous oxide-oxygen sedations might prevent further 
development of DFA (17).
All children are routinely offered behaviour shaping at TkNN previous to DGA. One child had not 
received behaviour shaping because the parent did not want it. The child had a great treatment need 
(extraction of four molars with severe hypomineralization, MIH), and had no DFA. One child had a 
mental disability, and received all dental examination and treatment under GA. Two children did not 
cooperate for treatment despite behaviour shaping.
Most parents were content with information received from UNN Tromsø and TkNN. The 
complaints were about lack of information on possible complications, and too little information 
afterwards, regarding which treatment had been performed. One of the complaining parents did not 
receive a letter in the mail after treatment, as promised. Only one parent was not content with over 
all information. The child, whose parent was not content, was only four years old at time of 
treatment. The parent felt they did not get enough information on possible complications of the 
treatment, and had wished for more updates during the procedure. The estimated treatment time was 
exceeded, which the parent found very troubling. They were not content with information received 
either from their reglar dentist, TkNN or UNN Tromsø. 
Most of the parents felt well cared for in total, but two of them did not feel adequately informed 
during the DGA. In many cases it is difficult to know before DGA what treatment is needed and 
therefore impossible to give a precise time estimate. A few of the parents wanted/ requested updates 
during the procedure; however this is not feasible because of hygiene requirements and time 
pressure. The parents should be informed of this prior to treatment.
Parents’ reports on waiting time were on average slightly overestimated. Most children were 
appointed to DGA relatively soon after referral, although one child waited over a year, and 
experienced pain in the meantime. This was very unfortunate, and there seemed to have been a 
glitch in the routines in this particular case. On a general basis, waiting time was acceptable, and 
children with urgent need were prioritized. The statistics of DGA at UNN Tromsø shows that in 
2010, the average waiting time for DGA for children was three and a half months (18). There has 
been a decrease in waiting times in the last years.
One child had not had any follow-up/ behaviour shaping, neither at TkNN nor at their home clinic. 
They were offered a follow-up at TkNN, but were not able to come at the scheduled time, and had 
not been offered a new appointment. They were waiting for an appointment for routine examination 
at their regular dental clinic. Good follow-up after DGA is important and a recent study indicates 
that irregular attendance and oral pain and infection predispose to repeated DGA (19). This points 
to the importance of a good follow-up and further behaviour shaping before new caries lesions can 
develop and DFA can arise/worsen. Our study had a too small timeframe to catch any new caries 
development. The purpose of the specialist services is to perform treatment that the regular dentist 
cannot do. To relieve the paediatric dentist specialist service, it is important to have the child 
enrolled in the regular dental health services as soon as possible (20). Good cooperation with the 
child´s regular dental clinic is therefore important after DGA.
Most parents were worried about the risks involved in GA; however they all agreed that the positive 
aspects overweighed the negative. The listed suggestions for changes were partly contradictory. It is 
hard to give a standardized offer that pleases all. Therefore a communication with the patients and 
their parents is important.
The parents’ thoughts on their child’s further situation were predominantly positive; most of them 
thought their child would not need DGA in the future. The parent of the child with mental disability 
thought their child would require DGA if restorative dentistry was ever needed. Two parents 
requested more behavioural shaping at their regular dental clinic than they were offered.
The parents all reported receiving information, but were uncertain about the origin, and to some 
degree the content. Some parents reported not having had information that we know is to be found 
in the brochures they reported having received. The personnel at the paediatric surgical day care 
unit commented on parents not reading the brochures thoroughly as being a common problem. They  
have tried to change the brochure to highlight the essence, but still experienced the same problems, 
e.g. patients meeting fasting for the general examination and having no place to stay the night 
(Appendix 2).  A contributory factor to parents not remembering all information received could be 
that some time passed between the DGA and interviews. The dental paediatric patients receive 
information from many sources on several occasions (Appendix 1 - 4). In total they are supposed to 
receive four different informative brochures and prints, some by mail and other handed out directly; 
in addition to consent forms and health forms they are required to fill in. One consequence of 
receiving too much paper could be that important information is not read properly.
A weakness with the present study was the small sample, and we could not make any relevant 
statistics from the results. The information was gained through interviews and was subjective. 
Because of the short time frame, we could not assess the possible need to repeat DGA. Our sample 
of subjects varied and included patients with a variety of problems, although we could not know 
whether it was representative of all paediatric DGA´s performed at UNN Tromsø. It contained five 
boys and five girls, and both dentists performing paediatric DGA at UNN Tromsø were represented. 
However, we only talked to one father. One other problem was that some time passed between 
DGA and interviews. This probably contributed to parents not remembering all information 
received.
Conclusion
The parents interviewed were mostly content with their DGA-experience, including information 
received and patient follow-up. However some improvement could be needed in written 
information handed out to the patients. One idea could be to try to summarize the information into 
one hand-out. Important information should be given first, and could be emphasized by bold letters 
and colours, in addition to the dentist repeating it orally.
In most cases, preventive measures had been tried before DGA with varying effect. However, in 
some of the cases, preventive measures were irrelevant, e.g. in event of dental anomalies and mental 
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